The large intracellular pool of asialoglycoprotein receptors functions during the endocytosis of asialoglycoproteins by isolated rat hepatocytes.
The function of intracellular asialoglycoprotein receptors during the endocytosis of asialo-orosomucoid in isolated hepatocytes was assessed by following changes in the occupancy of intracellular receptors. Unoccupied total cellular (inside and surface) or surface receptors were quantified at 0 degrees C by the binding of 125I-asialo-orosomucoid in the presence or absence, respectively, of digitonin. Freshly isolated cells had about 17% of their total receptors on the surface. After incubation at 37 degrees C, the receptor distribution changed to 25 to 50% on the cell surface and 50 to 75% inside the cell. At 37 degrees C, the average total number of receptors/cell was 4.5 x 10(5). Dissociation constants, determined from equilibrium binding studies in the presence or absence of digitonin to assess total or surface receptors, were identical (5.4 +/- 1.4 and 5.6 +/- 1.1 x 10(-9) M, respectively). In the presence of asialo-orosomucoid at 37 degrees C, there was both a time- and a concentration-dependent decrease in surface and intracellular receptor activity. This receptor activity decrease was reversed by removing asialo-orosomucoid from the medium or by washing the digitonin-permeabilized cells with ethylene glycol bis(beta-aminoethyl ether)-N,N,N',N'-tetraacetic acid prior to quantification of receptor activity. Within 1 to 2 h in the presence of excess asialo-orosomucoid, a steady state was attained in which approximately 70% of the intracellular receptors were occupied. The kinetics of receptor activity recovery on the cell surface after internalization of a pulse of ligand is different than the rate of recovery of internal receptor activity. The results suggest that all of the internal asialoglycoprotein receptors are functional and participate during endocytosis. Internal receptors may be functionally equivalent to those on the surface or they may serve a reservoir or routing function for internalized ligand.